Vascular effects of oxygen-derived free radicals.
This review attempts to summarize the available data regarding the vascular actions of free oxygen radicals. Studies on blood vessels in situ and in vitro demonstrate that free oxygen radicals can evoke both vasodilation and vasoconstriction. Free oxygen radicals can modulate the tone of vascular smooth muscle by acting directly on the smooth muscle cells, and also via indirect mechanisms by changes in the production or biological activity of vasoactive mediators. The individual oxygen radicals may have different (sometimes opposite) vascular effects. Superoxide anion inactivates endothelium-derived relaxing factor and the adrenergic neurotransmitter norepinephrine. Hydrogen peroxide and the hydroxyl radical evoke vasodilation by acting directly on vascular smooth muscle and also by stimulating the synthesis/release of endothelium-derived relaxing factor. In acute arterial hypertension or experimental brain injury oxygen radicals are important mediators of vascular damage. Production of oxygen-derived free radicals by activated neutrophils may be responsible for vasodilation and increased permeability of capillary membrane during the acute inflammatory process. Free oxygen radicals also play an important role in reperfusion injury of various organs, and vascular actions of the free radicals may contribute to the damage of parenchymal tissues.